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nte^Ainsi. pv exemple, Im v«rial>i«s de coatr^ »onl. dsns un four 
c, let rapports coke/minersi, la proportioiK^de mat^riaux ferreux 
* I’entrfc totale de mineral, la tampfrature. Iliumidit^ le 
taux d uK^et la pression k la voOte. ^ 

On d^riKJes contraintes du proc<M^ (Ijptitations de sulfure, de sUicium 
de tempiraturKmaximum. de tempir^re dc la zone de combustion! 
« d Kcrochagc », etO et une fonctiiy^bjective d'^conomie (Equation de 
profit). X. 

Unc formation d^taH^ et ufi apers;u sont donnas pour un module uui 
puisse convcnir pour la rechg^e du fonclionnemcnt optimum et Ic con- 
Irole du haut-fourncau. les (k|uations explicites du module ne 

soient pas d^vclopp^s. d^ mrfthod^ possibles de derivation dc telles equa- 
tions sont discutds. Leafrobleme du cimtrole dynamique du processus, pen 
dant ccrtaines periods transitoires. eH. examine brievement. 

Ui^ calculatrwe peut fairc beaucoup^nant Texeculion du schema dc 
controle, relativpment rigourcux, indique ci-de^^s. 11 est possible d'execu- 
ter des caicuj/^lineaires rapidcs et automatiqu^^yconcemant le laux de 
production J;fttantanne, le taux dc coke, la porosite dKja colonne de stock, 
la tcmpei^rc de la zone de combustion, le bilan de IWhaieur du tour- 
neau contenance en humidite de la charge. Les caS>ls necessaires 

et 1 mentation requise ^ cct effet sont decrits longuemciu>^e rdic de 
« gui^ operateur » de la commande automatique peut etre misiiLplace 
stade avance d un projct visant Tapplication d une calculatrice nhipe- 
ri^e a la commande automatique du haut-fourneau. 


PROBLEMS OF AUTOMATION IN ROLLINC 
MILL PRODUCTION 
A. B. ChplusHcin, Assistant Director 


« 




Institute of Automation and Telemechanics, 

U.S.S.R., Academy of Sciences, 

Today's level of automation makes it possible to use automatic devices 
for performing various production operations. In rolling mill production 
such operations are heating of metal in soaking pits and furnaces trans- 
port of ingots and billets by ingot buggies and roll tables, regulation of 
ro//i«g mill rolls, changing of speeds in the main drive, cutting 
of billets by shears, etc. Such automatic devices as regulators ^ervosystems 
and programming systems perform all these operations much quicker and 
more efficiently than a human operator and thus help increase the effi- 
ciency of the equipment and improve the quality of the product. 

However, maximum use of automatic devices can be made only if dif- 
ferent individual operations are coordinated in the overall production line. 

Such coordination referred to as operation control is the responsi- 
bility of a shift master or a shift dispatcher. According to our experience. 
//tey cannot perform optimal operation control, and as a result, the 
efficiency of the process decreases. 
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The bane requtrtmetu of operation oantrol is recording all available 
infot^tion abotU the present production conditions and the past history 
Of the process. On the basis of this information the operator predicts the 
figure development oi the production process and draws up in advance 
pr^ram of coordination between individual operations ^improving 
program ts being carried out. In rolling mill production operation 
^trol ts still more complicated due to the fact that here production pro^ 
ems IS not fully continuous but has a discrete nature with rapidly varying 
repuirem^ts for finished products. This leads to a large number of sitia- 
tions mtMe possible by different combinations of inner and outer condi- 
tions which necessitate different coordination programs between indivi- 
dual production operations for which a shift master or a dispatcher is 
responsible. 

The above said is iUustrated by the following example. The rolling mill 
shop consists of string pits, means of transport (ingot tong cranes and 
ingot buggy cogging mill of blooming type and shears for cutting billets 
into sections of measured length. The most complex problem of operation 
control is the planning of the work of soaking pits which must ensure 
majnmum utilization of all the equipment in the shop under (he conditions 
of irregular feeding of ht^ts of different steel grades from the steeU 
shop^different efficiency of individual soaking pits and a large 
number of types of ready billets determined by current orders. As heating 
of mgots in soaking pits is a very lengthy process dependant both on steel 
grade, type of ingots and on their initial temperature, planning of soaking 
operation should be done within a time inter\*al of several hours An 
extremely great number of situations possible withing this period make 
the preparation of operation program in advance practically impossible; 
operation programs should be worked out by the operation control systern 
during production process as soon as the situation becomes clear. 

Any possible deviation from the program worked out for a given situa- 
tion is corrected by the heating regime of soaking pits which ensures 
required continuous preparation of ingots for rolling. The .second problem 
of importance which faces the operation control system is the coordination 
of transport operations of charging ingots in the pits and taking out the 
heated ones. A rather limited number of situations possible in the pro- 
cess of performing this operation permits preparing in advance pro- 
grams of coordinated moves of mechanisms in cranes and ingot buggy and 
choosing one or another program with the aid of a logic device which 
automatically records the given situation. To coordinate entrance and 
leaving operations, the bridges and carriages of ingot tong cranes are 
provided with automatic control. The control is performed by a digital 
coordinating system which measures the actual location of different cranes 
and calculates commands to the crane bridge drive for the fulfilment of 
the selected program. 

The coordination of (he screwing down of ingots in the blooming mill 
according to steel grade and orders is carried out by operation control 
system wMc/r determines the number of heat, number of ingots in the 
heat and information about the order for the final dimensions of billets. 
The system also determines the cutting length of the billets by the 
shears. 

Another problern is the coordination of speed of the main blooming 
drive with the position of an ingot in respect to the blooming mill rolls 
to obtain steady entrance speed when the ingot is taken by the roll as wall 
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as the optimal leaving speed which depends on the shift of the upper 
roll in the next pass. 

The system of operation control of production process is based on 
wide application of computers, various automatic transducers, servosys- 
terns, programming systems and regulating systems. 


TRADUCTION 

PROSLEMES D*AUTOMATION 
DANS LA PRODUCTION DE LAMINOIRS 
A« R. Cheiutfkin 

“Directeur Vdjoinf, Institut d’Autamation et de Teleyftcanique, 
.Academic des Sciences d'U.R.S.S. 

^ stade aclue^e I 'automation permet d'utiliscr dispositifs auto- 
matiques pour acompiir diverscs Gyrations dc prod^tioo. Dans la pro- 
duction de laminoirsVes operations sent Ic chauffaj^ du metal dans des 
pits et des fours pouslants, Ic transport dc linfot^t dc billctles par des 
chariots a lingots et deVtables k rouleaux, le rMege dc la distance entre 
Ics cylindrcs dc laminoi\lc changement dc ytesses dans la commande 
principalc, la coupe dcs billet tes au moyen d^isailles, etc. Lcs dispositifs 
automatiques tels que des nl^ateurs, desydervosystemes et des systemes 
dc programmation accompli ssmt toutes operations beaucoup plus vite 
et mieux qu un operateur huntein et flontribuent done k augmenter le 
rendement dc requipement et k taeiioder la qualite du produit. 

^ On nc peut cependant tircr le\||dMimum dcs dispoutifs automatiques 
qu'en coordonnant diverscs operaUbn* individuelles dans rcnscmblc de la 
production. 

■ lie cont^ie des operations, incombe k un 

d'equipc^D'apres not re experience, ils nc 
srfait des 9i|^rations et, par consequent, 
ndre. 

i controlc des^Wratkms cst I'cnregistre- 
ts disponibles a^sujet des conditions 
historique du proH^. A I'aide de ces 
it le developpement ^|tur du precede de 
ogramme de coordinati^ entre les diver- 
fur et mesure dc I’cxamtion du pro- 
laminoirs. la commande ^ operations 
qu'ici. le precede de productmo n'est 
nature discontinue avec des b^pins qtd 
lits finis. Ceci amene k un grandS^mbre 
LT differentes combinaisons dc conAkms 
^ssitent dcs programmes de coordin^ 
rations de production qui inoombent 
teur 
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